DNA-binding affinity and nuclease activity of two cytotoxic copper terpyridine complexes.
Two copper(II) terpyridine complexes, [Cu(atpy)(NO(3))(H(2)O)](NO(3)) 3H(2)O (1) and [Cu(ttpy)(NO(3))(2)] (2) (atpy = 4'-p-N9-adeninylmethyl-phenyl-2,2':6,2''-terpyridine; ttpy = 4'-p-tolyl-2,2':6,2''-terpyridine) exhibited high cytotoxicity, with average ten times more potency than cisplatin against the human cervix carcinoma cell line (HeLa), the human liver carcinoma cell line (HepG2), the human galactophore carcinoma cell line (MCF7), and the human prostate carcinoma cell line (PC-3). The cytotoxicity of the complex 1 was lower than that of the complex 2. Both complexes showed more efficient oxidative DNA cleavage activity under irradiation with UV light at 260 nm than in the presence of ascorbic acid. Especially, complex 1 exhibited evident photoinduced double-stranded DNA cleavage activity. The preliminary mechanism experiments revealed that hydrogen peroxide was involved in the oxidative DNA damage induced by both complexes. From the absorption titration data, the DNA-binding affinity of the complexes with surpersoiled plasmid pUC19 DNA, polydAdT, and polydGdC was calculated and complex 2 showed higher binding affinity than complex 1 with all these substrates. The DNA cleavage ability and DNA-binding affinity of both complexes depended on the substituent group on the terpyrdine ligands.